[ 49 CFR Parts 171, 173, 1781
~ [Docket No..HM-99: Notice 72-3]

TRANSPORTATION OF HAZARDOUS
- MATERIALS

Specifications 3AX, 3AAX, and 3T

Cylinders -

The Hazardous Materials Regulations
‘Board is considering amendments to

33 171.7, 173.34, 173.301, 173.302, and
173.304, and addition of a new § 178.45, to
provide for the shipment of certain gases.

in large cylinders or tubes mounted on

a motor vehicle.

These proposed changes are based on

several outstanding permits and two peti-
tions for rule change from the Com-

Jpressed Gas Association, Inc. Nineteen

shippers, including most major gas sup-
pliers, are involved in the Special .per- -
mits which have been outstanding for
up to 4 years. Consequently, the Board -
has evaluated considerable experience

data. It has found that, without excep-

conditions are covered eséenhially by the

proposed new paragraph (1) to § 173.301.
Also covered by this notice are matters

relating to manufacturer’s registration




and method of maintaining cylinder re-
ports. However, the purposes of the Board

. | _(C) In §173.302, paragraph (e} (3),
In consideration of the foregoing, 49 the introductory text of paragraph (c),

CFR Parts 171, 173, and 178 would be (c¢)(8) Table, and paragraph (f) would
amended as follows: be amended to read as follows:

Steel of analysis sad heat -

PART 171-—GENERAL INFORMATION §173.302 Charging of cvlind with *
AND REGULATIONS non liq'ueﬁaed coml;)res:e{l :asz: | g‘baﬁg‘fﬂifﬂiﬁ..

In § 171.7 paragraphs (¢) (13) and (d) (@) * * ¢

(8) would be added to read as follows:.
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ence. lowing non lique
* * * > . carbon monoxide
(c) & *» = helium, hydrogen

(13) Buperintendent of Documents,
U.8. Government Printing Office, Wash-
ington, D.C. 20402. |

(d) * 9 » & ' L & h -

(8) U.S. Department of Commerce,

ceed 1,000 p.s.i.g. at 70° P, except' that it
the gas is dry and sultur Iree, a cylinder
may- be charged to five-sixths the cylin-

National Bureau of Standards Hand-
book H 28 (1957)—Part II is titled,

“‘Screw-Thread Standarcls for Federal

Services 1957, Decembe) 1966 edition.

with compressed gases, other than lique- liquefied compressed gas. K
PART ]73__SH”PPERS fled, dissolved, poisonous, or flammable () * *+ « S
5173.34 [Amended] gases 10 a pressure 10 percent in excess (2) * » + :'-

(A) In §173.34 paragraph (e) Table,
the following would be added as the

(¢) Special flling limits for Specifi-

cations 34, 34X, JAA, 3AAX, and 3T

cylinders. Specifications 3A, 3AX, 3AA,
3AAX, and 3T (§§ 178.36, 178.37, 178.45
of this chapter) cylinders may be charged

——————— e

‘der service pressure or 2,000 psig.,

whichever is the lesser,

(D) In § 173.304 paragraph (8) (2) the

table would be amended as follows:

5 173.304 Charging of cylinders with.
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ninth entry: “3T_.___________ 9/3 times Itted Containersmarked asshown in this column orofthesame type
service pressure_._____ 5 Kind of gas ling den- ~with higher service pressure must be used except as provided
(B) In § 173.301 paragraph (h) Table 3111?:"9 (-?ﬁﬁ in §3173.34 (a), (b).173-_.301(j) (see notes following table) | _
would be amended by adding, “DOT-. -
3AX"” and “DOT-3AAX” as the fifth and - o R -}
eighth entries -respectively in the first | ’ (change) Jrercent , * : o ' b
column and “DOT-3T" Carbon dioxide, liquefied (see Notes 8 DOT-3A1800; DOT-3AX1800; DOT-3AA1800; DOT-
3,4,7, and 8). - 33‘%#1‘}2:010%001;) g),lg'.al‘g-a; DOT-3E1800; DOT-3T1800; DOT- h g
would be amended: paragraph (1) would Carbon dioxide-nitrous oxide mix- 68 DOT-3A1800; DOT-3A X1800; DOT-3AA1800; DOT- | *
' 7 . 3AAX1800; DOT-3; DOT- ; - .
C o ra o to read as fallows B o Mot i S vt Ml
- : thane (see Notes8and9)___.______ 5. -3 A 1800; - ’ OT-3AA1800; DOT- e
§ 173.]?01 General requirements for o ° 365 D%éj{éﬁlﬁﬂﬂ; Dog‘aﬁ‘_g)fil‘—aElswbggT-sTmoo; DO'I(‘?.'srg_ B
I 1 0 e e s . - 20001 mr -SAA p D o o "
2&5.'3225 of compressed gases in 8A A X 2000; DOT-3T2000; DOT-39. “00% Dot o
v | . Ethylene (see Notes8and 9)_.__  __ 31.0 DOT-3A1800; DOT-3A.X1800; DOT-3AA1800; DOT- CE
» . * - - 8A A X1800; DOT-3; DOT-3E1800; DOT-3T1800; D OT-39, Lo
Do. e ceemeccceceanna. 32.5 D?fi—%%%ﬂ: 2000, DOT-3AA2000 DOT- oot
(d = * Do 35. 8 DOT-3A 2400 DOT '
------------------------------ - ’ -3 24 p -~ . f
(1) Manifolding is authorized for con- NIt ide (soe Notes 7 and 8) 3 D%%Aajﬁ‘g% bOTw::wz :;z: i
| . rous oxide (see Notes 7and 8).... - ; 00; , -
tainers of the following gases: argon, air, dAAX1800; DOT-3; DOT-3k1800; DOT-8T1800; DOT-~ "
carbon dioxide, helium, neon, nitrogen, 3H 'T'2000; DO T-39.
nitrous oxide, or oxygen provided that
. v . . . _—_—*__—“——- _ M :
each container is individuelly equipped . . . . . _ . _ | 3
with safety relief devices as required by 3 178.45-2 Type, size, and service 5
§ 173.34(d) or § 173.315(1). | — pressure. _ ‘

* L * | i

(1) Specifications 3AX, 3AAX, and 3T
cylinders are authorized for transporta-

tion only when horizontally mounted on 8178.45 would be added to read as
& motor vehicle and when valves and follows:

safety devices are protected as follows: gec.
(D Each cylinder must be fixed at the 178.45 Specification 8T- & dished shape falling within these two
limits, Permanent closures. formed by

rear end of each vehicle with provisions cylinder, spi are prohibited

for thermal expansion at the forward at- (B) Section 178.45 would be added to nning -

tachment to the vehicle: " read as follows: (b) Size. The minimum water ca-
(2) The valve and safety relief-device . . bacity is 1,000 pounds. --

protective structure must be sufficiently 8 178.45 Specification 3T ; seamless steel (C) Service pressure. The minimum

SPECIFICATIONS '
(A) In Part 178 Table of Contents,

major axis is two times the min
seamless steel

strong to withstand a force equal to ~cylinder. Service pressure is 1,800 p.si. '
twice the weight involved with a safety § 178.45-1 Compliance. § 178.45~3 Inspection by whom and

Each cylinder must meet the applica-

" Requirements covering cylinders are also ble requirements of §173.24 of this
applicable to spherical pressure vessels. chapter.
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ment:

Mﬂﬂgm---;-.------i---- ._ 0;75-11 05 0| 0‘l O-M
~ Phosphorus (max).......___ . -0.085 ........ 0,01
- Bulfar (max) . eoeieoeos .. - 0.04 _...._.. - 0.01
| gsilieon.-_......-..--..-.._. ..... 0.15-0.35 0,02 0.08

Chromium. «oveeeoena oo, .. 0.80-1,15 0,0 0. 05

Molybdenum........._..__ o 156~0.25 0, 0% 0. 02
| M

“

ested inspector, acceptable to the Bureau
of Explosives. Chemical analyses and

tests must be performed within the limits
of the Upited States.

§ 178.45-4 Duties of the inspector.
- (a) The inspector must determine

that all materials are in complisnce with
the requirements of this specification.
(b) The inspector must verify compli-
ance with the requirements of § 178.45-5
by making a chemical analysis or ob-
taining & certified chemical analysis
from the material manufacturer
each heat of material. If an analysis is
not provided by the material manu-

Iacturer, a sample from each heat must

be analyzed.
(¢) The

(3) Selection of samples to be tested:
(4) Witnessing all tests:
of threads by gage:

 and '

(6) Preparation of required report.

 §178.45-5 Material, steel.

(a) Only open hearth, basic oxygen,

| or electric furnace process steel of uni.
., form quality is
. analysis must conform to the Iollowing:

.
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authorized. The  steel

" ANALYSES T'OLERANCES

. Checlt analysis
- Ladle
~analysis Under Over

El_emﬁt Mt) "

- is slightly 'oui: of the specified range, is
§acceptab_le if satisfactory in all

other
check analysis
above table may

18 not permitted.

In paragraph (a)
may be machined or otherwise

 (d) Material used must be identified
by any suitable method.

§ 178.45-6 Manufacture.

- (a) General manufacturing require-
ments are as follows:

- and reasonably smooth.

- (3) Inside surfaces must be clean, dry,
and Iree of loose particles. |

_ (4) No defect of any kind is permitted
If it is likely to weaken a finished
c¢ylinder.

~ (b) If the cylinder. surface is not
originally free from the defects described
| of this section, the
surface

¥
i : _
m a——— -

for

80 percent of the

treated to eliminate these defects pro-
vided the minimum wall thickness is
maintained.

(c) Welding or brazing on a cylinder
is not permitted.

§ 178.45-7 Wall thickness.

(a) The minimum wall thickness must
be such that the wall stress at the mini-
mum specified test pressure does not ex-
ceed 67 percent of the minimum tensile
strength of the steel as determined by
the physical tests required in §§ 178.45-
14 and 178.45-15. A wall stress of more
than 90,500 psi. is not permitted. The
minimum wall thickness for any cylin-
der may not be less than 0.225 inch.

+_ P (1.3D*4-0.44%)
S = D2— 12

S=Wall stress in pounds per square inch;
=Minimum test pressure, at least 5/38
service pressure;
D=Outside diameter in inches;
=Inside diameter in inches.

(c) Each cylinder must meet the fol-
lowing additional requirements which
assumes a cylinder horizontally sup-
ported at its two ends and uniformly
loaded over its entire length. This load
consists of the weight per inch of length

of the straight cylindrical portion filled

with water compressed to the specified
test pressure. The wall thickness must be
increased when necessary to meet this
additional requirement. -

- (1) The sum of two times the muxi-
mum tensile stress in the bottom fibers
due to bending (see subdivision ) of
this subparagraph) ,» Plus 'the maximum
tensile stress in the same flbers due to

“hydrostatic testing .(see subdivision (i)

of this subparagraph)
minimum yield
strength of the steel at this maximum

stress.

(1) The following formula. must be
used to calculate the maximum tensile
stress due to bending:

Mc
S=-7
where:
S=Tenslle stress in pounds per square
| inch: :
M =Bending moment in inch-poundas

wit
. T);
I=Moment of inertia—0.04909 (D4 —~d¢)
in inches fourth:

¢ =Radius ( ;) of cylinder in inches;

Ww=Welght per inch of cylinder filled with
water: =

I=Length of cylinder in inches;

D =Outside diameter in inches:

d =Inside diameter in inches.

where:
S=Tenslle stress

inch:

4,=1Internal area in cross section of cylin-
der in square inches:

.P=Hydrostatic test pressure In pounds
per square inch:

A,=Area of metal in cross section of cylin-
der in square inches.

§ 178.45-8 Heat treatment.

(a) Each completed cylinder must be
uniformly and properly heat treated
prior to testing, as follows:

(1) Each cylinder must be heated and
held at the proper temperature for at
least 1 hour per inch of thickness based
on the maximum thickness of the cyl-
inder and then quenched In a suitable
liquid medium having a cooling rate not
In excess of 80 percent of water. The
steel temperature on quenching must be
that recommended for the steel analysis,
but it must never eéxceed 1,750° F.

(2) After quenching, each cylinder
must be reheated to a temperature be-
low the transformation range but not
less than 1,050° F., and must be held at
this temperature for at least 1 hour per
inch of thickness based on the maximum
thickness of the cylinder. Each cylinder
must then be cooled under conditions
recommended for the steel.

§ 178.45-9 Openings.
(a) Openings are permitted on heads

openings of at least
times the average of their hole
diameter. No off-center opening may ex-
ceed 2.625 inches in diameter. |

§ 178.45-10 Safety

tion for valves,
other connections.

devices and protec-
safety devices, and

an internal pressure by the water Jacket
method or other suitable method. The
testing apparatus must be operated in a



-erties for the th.ree ; ‘Specim 18, .. 8
. "which must be tested
test results must conform to be less than the values shownbelow

the cylinder after
before the official test

may not exceed cylinders represented by the tes

90 percent of the test pressure. . bereheat treated and the tests | . R
(¢c) The pressure must be maintained Paragraph (e) of this section : ) 5 R o E
sufficiently long tﬁn assure complete ex- any retesting. _ o .0 x 8. R ¢
pansion of the cylinder. In no case may : " _ _\N R
the pressure be held less 30 seconds. § 178.45-14 Basjc conditions for ac E

ceptable physical testing., | | (4) After the final heat"treatme_nti e

greater than that producei by the 5 per- '
cent notch shall be cause¢ for rejection
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) Dor-3T, by the service
pressure (for example: DOT-3T1800); @ §
- (2) A serial number; .. S

§ 178.45-13 Basic requirements for ten- il RIS
- (3) The registration: number of ‘the

sion and Charpy impact tests.

batch. The lot size represented by these thod is questionable, the entire

stress-strain diagram must be plotted

(b) ‘When the cylinders are heat ] d ined f
treated in a continuous furnace, two ten- :ﬁlg Otfl;%ey;:e%tsgrﬂe:egtfh elerm ed rom

mar pres by -
lin - uréement, the initial strain must be set graphs (b) (1), (2), and (3) of this sec-
4 hours or less of production. However, With the specimen under a stress of tion must be displayed one immediately

12,000 p.s.i. and the strain indicator read- below the previous one as follows: &
in no case ma, & test lot hased on this | . | o
production pegod exceed 200 cylinders. g%fafnet at the calculated corresponding DOT-%EIIBOO : K
Chans f“,mhp:‘;ﬁ‘;g;nnﬁ%g&:; taken tomd ) The crosshead speed of the test- - Mee I
the side wall of a cylinder or from a ing machine nay not exceed one-eighth (¢) No person may mark any cylinder

ring which has been heat treated with Inch per minute during the determina- with the specification identification
the finished cylinders of whirh the speci- Uon of yield strength. . DOT-3T” unless (1) it was manuface-
mens must be representative. The axis (4) Each impact specimen must be tured in compliance with the require-
of the specimens must be parallel to the Charpy V-notch type size 10 mm x 10 ments of this section and (2) its manu-
axis of the cylinder. Each cylinder or ring mm taken in accordance with paragraph

specimen for test must be of the same 11 of ASTM Standard A-333-67. When a ‘«s **) from the Office of Hazardous
diameter, thickness, and metal as the reduced size specimen 1s used, it must Materials, Departm

finished cylinders they represent. A test be the largest size obtainable. tion, Washington
ends coverad farims i nches long with ¢ eatte, Acceptable  physical test §178.45 18 Lnmess
8 » - -

Process so as to simulate the heat treat- (a) The inspector
ment process of the finished cylinders it  (8) Results Of Dhysical tests must oo o indefinitely by th |
represents. conform to the following: _ lurer as long as DOT-3T cylinders are -

(d) A test cylinder or test ring need (1) The tensile strength mav not €X- authorized for use by these regulations o
Tépresent only one of the hests in a fur- ceed 155,000 D.s.i. &nd a copy must be supplied the pur-
nace batch provided the other heats in (2) The elongation must be at least chaser and owner of each cylinder. Upon E
the batch have previously heen tested 16 percent for a 2-inch gage length. sale by the original purchaser or owner,

PN TN R R PR A N vy et



‘the buyer. The manufacturer and owner
must keep all reports available for exam-
ination upon request by representatives
of the Department.

(b) Each report musi;
and contain at least |
information:

INSPECTION REPORT COVERING THE MANUOFAC-
TURE OF SPECIFICATION DOT-3T CYLINDERS

be legible,
the following

-—---ﬂ“--------ﬂ- —_+

manufactured for .. _.._.________ " -—
ccme—- locatedat ._.._________ ______ .
They were manufactured DY e -
. e ‘located av ________________ """
- ~--~-» The cylinders are ______ inches in
diameter (OD), _._._.__ inches in length, and
have a minimum wall thickness of ... __
it “inches. The calculated stress 15 . p.s.i.
under a test pressure of __.___ p.si. The
marks stamped into the shoulder of the
cylinder are: .

Specification DOT- .. _.____________ ;
Serial Nos. ______to______ Inclusive; -
Inspector's mark .________.___ :
2 | ~ DOT registration number M..____________ :
Tare welght ____________ —————————— :
‘"Test date - ;

R A e s g

Other marks (if any) ,..............._:_.:.... .....

~ These cylinders were made by process of

: | D e s s s O e e e e 'rhﬁ 'Wllndem Werﬂ
heat treated by the process of ..___.______
WE L The metal used was identified

-—--------------------—---—--—-—-----

.~ . bheat treatment of cylinders woere observed
- 7 and found satisfactory. |
- The cylinder walls and outside diameter
' were measured and the calculated stress for

~ . .the _cylinder design covered herein was

- verifiled. o - |

. . Hydrostatic test, physical tests of the ma-

.- terial, and other tests as prescribed in speci-

. fication DOT-8T were made in the presence
© ©  of -the inspector. All materials, tests results,

- -and cylinders accepted were found to be in

B compliance with tne requirements of that °

~ Bpecification and records therefor are at-
~ tached hereto, . = | -

- I hereby certify that all these cylinders

- proved satisfactory in évery way and are in

.. compliance with the requirements of De-

-~ partment of Transportation Spec.fication 3T,

Impectbr'n name ....___._____._.__

. SBigned .______________ "

B  Inspectorsemployer ..._.______________ --
R S . . (Name and address)
F 0 Place ..ol "7t acdress).

_-_. - Data .i,-i-q;;-niq;-—--- ----- il L TTT Y P ogesgin

} 3 & copy of the report must be furnished

by the test pressure, then the basic date. on which the calculations are mad
ofliquid, coefficient of compressibility of liquid, etc

- 3 8tate whethqr with or without vaive. These weiéhta must ba accurate to a tolerance of 1 percent.

RECORD oOp CHEMICAL ANALYSIS OF MATERIAL
| YOR CYLINDERS

Numlzfred ------------ WO e In-  notation hereon reading ‘““The prescribed
clusive.
Slze _.._________ Inches outside diameter CCrtificate of the manufacturer of materia]

DY e inches long. has been secured, found satisfactory, and
Madeby ._____ . __________ Company placed on file.” or by attaching a copy of
A ~~--- COmpany the certificate. |
‘\\

“Cylinders Choemical lysis
Test No. Heat No. Check analysis represented omicalanalys
. No. (serial Nos.) .
-______"'_-—-H-———-—- e ——— | ——————

--------—---- -------------4--‘- ----v------------i--h ----—----- ----------------

----ﬂ-—ﬁ------ ---h---ﬂ----‘nﬂ--- -h--h-----n---h--ﬂ- ----.---------n--h - i ey B e g

------'—_----‘-‘ --------‘--------* I LT TS

-------h----- ‘h---h----ﬁ--‘-ﬂn- --H----ﬁ-- -------------

L ]
*
-ﬂl--w_----_--—-_-_-n“-——-- —----—-l--—-_--——---.-

(Place) __________
(Date) _____ 7T
RECORD oOF PHYSICAL TESTS OF MATERIAL FOR CYLINDERS
Numbered ...____.______ 2O e Inclustive. Size .. __________ inches outside diameter
DY e Inches long made by i o__ e — . Company for ._________
____________ Company. |
\ -
Yield - Charpy V-notch
strength Tensile Elongation Reduction
Test No represented at 0.2 1?er-- strength (percent of area
by test cent offset | (pounds per | in 2 Inches) (percent) Aver Minimum
(serial nos.) (poundls pgx)- square inch) value for value for
square inc

3 specimens |{one specimen

____________ tO o eee. inclusive. . Size ~==-cccaw-.. inches ocutside diameter
. Company for

M—- : S — I - .

—--hﬂ-__--lﬂ---_-----—__---- -i---ﬁﬂ-—--_-

Serial Nos. of | Actual test Total expansion Permanent Percent ratio
ocylinders pressure (cubic expanstion of permanent Tare weight Yolumetric
tested arranged (pounds per centimeters) t | (cublc centt exPanaion to (pounds?’ capacity
numerically square inch) meters) ! total expansion t
—— ——

-n--#----------- --n------—-----‘-- el B Y o Ry om owk N E --I---'ﬁ------ --lhﬁi-ﬁ--h----ﬂh- -ﬁ-‘---------&-h- ---------ﬂ------

------------------------------------------------------------------------------------------------

- ---ﬂﬂ-ii-iﬂi—‘-----

------n'-‘n-uh-q .q--u--.-nn\------ ﬂ-hl-l----ﬂﬁ------— ﬂ-ﬂ---ﬂnlﬁ-ﬂnlt- ---H---------ﬁ---- el gl I

el ------ﬁl-‘-ﬂ-----

-----------------------------------------------------------------------------------------------

y a method {nvolving the measurement of the amount of 1 uid forced into the cylinder

e, such as the pum factors, temperature
must also be given. pump S

(Signed) ...

--ﬁ-------ﬂ--mﬂ—--—--

Inspector's employer

nnnnnmnuﬂ-u-nn:uhumnﬂnﬂmﬁﬂuunnﬂﬂnﬂnﬂﬂﬂhunmnmnununﬁ

(Name and address)
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Interested persons are invited to give S o BAE
their views on this proposal. Communi- -
cations should identify the docket num- o S
ber and be submitted in duplicate to the R L RER
Secretary, Hazardous Materials Regula- B N
tions Board, Department of Transpor- - I T
tation, 400 Sixth Street SW., Washing- o N
ton, DC 20590. Communicaticiis received B . R T
on or before July 11, 1972, will be con- = . R
sidered before final action is taken on - o B
the proposal. All comments received will | oo R

be available for examination by inter-

ested persons at the Office of the Secre-

tary, Hazardous Materials Regulations

Board, both before and after the closing

date for comments.

This proposal is made under the au-
thority of sections 831-835 of title 18,
United States Code, and section 9 of
the Department of Transportation Act

(49 U.S.C. 1657).

Issued in Washington, D.C. on
March 28, 1972.

WiLriam K. BYRp, .
Acting Chairman, Hazardous SR B R
Materials Regulations Board. . T
L [FR Doc.72-5009 Filed 4-8-72;8:45 am] ' : a - :
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